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DETAILED ACTION 

1 . This communication is in response to the Applicants 1 Response mailed on June 
27, 2005. Claims 1, 9, 12, 14 and 17 were amended. Claims 1-18 of the application 
are pending. This office action is made non-final. 

Drawings 

2. The drawings are objected to. In Fig.1 , Step S1700,"ls the prediction greater 
than the noise variance" appears to be incorrect and it appears that it should be "Is the 
prediction error greater than the noise variance"; in step S1800, "Rank the results of the 
prediction of each model" appears to be incorrect and it appears that it should be "Rank 
the results of the prediction of each model based on prediction error". 

Corrected drawings are required in response to this office action. 

Specification 

3. The disclosure is objected to because of the following informalities: 

In Page 9, Paragraph 0033, "In step S1700, a determination is made whether the 
prediction for any of the models is greater than the noise variance. In step 1700, if the 
prediction for at least one model is greater than the noise variance, operation continues 
to step S1800. If not, control returns to step S1200, where each system control model is 
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reassigned a new weight w if and the process continues with steps S1300-S1700" 
appears to be incorrect and it appears that it should be "In step S1700, a determination 
is made whether the prediction error for any of the models is greater than the noise 
variance. In step 1 700, if the prediction error for at least one model is greater than the 
noise variance, operation continues to step S1800. If not, control returns to step S1200, 
where each system control model is reassigned a new weight w it and the process 
continues with steps S1300-S1700". 

In Paragraph 0034, "In step S1800, the results of the prediction of all models are 
ranked" appears to be incorrect and it appears that it should be "In step S1800, the 
results of the prediction of all models are ranked based on prediction errors". 

Appropriate corrections are required. 

Claim Rejections - 35 USC §112 

4. The following is a quotation of the first paragraph of 35 U.S.C. §112: 

The specification shall contain a written description of the invention, and of the manner 
and process of making and using it, in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to make 
and use the same and shall set forth the best mode contemplated by the inventor of carrying out 
his invention. 



5. Claims 1-18 are rejected under 35 U.S.C. 1 12, first paragraph, as containing subject 
matter which was not described in the specification in such a way as to reasonably convey to one 
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skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. 

5.1 Amended claim 1, states in part, "predicting future behavior of the multiple 
actuator-sensor smart matter dynamic control system using a plurality of control system 
models; determining at least one control system model which is more successful than at least one 
other model of the plurality of models in predicting the future behavior of the multiple 
actuator-sensor smart matter dynamic control system; increasing a weight of the at least one 
more-successful control system model in the plurality of control system models used to predict 
future behavior of the multiple actuator-sensor smart matter dynamic control system relative 
to a weight of the at least one other model". 

Specification Page 8, Para 0029 states "models for use in predicting and controlling 
dynamic systems". Para 0030 states, "a number of models are allowed to jointly attempt to 
predict and/or control the future behavior of the dynamic system". What is correct? Are the 
control models used to predict the performance of the dynamic system being controlled or the 
behavior of the dynamic control system itself? How is the behavior of the dynamic control 
system specified and what parameters are used to specify the behavior of the dynamic control 
system? 

It appears that predicting the future behavior of the dynamic control system using a 
plurality of control system models" is incorrect. Typically control system models are used to 
generate control signals based on measured state variables of the system and the preset target 
values for the parameters of the system being controlled. The control system models do not have 
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the capability to predict the behavior of the system. Separate prediction models or process . 
models are used to which the control signals are input; the prediction models or process models 
model the dynamics of the system and compute the response of the system for the input control 
signals and provide the state of the system after some time interval. The state variables are used 
to compute the performance or behavior of the system. 

Claim 1, states in part, increasing a weight of the at least one more-successful control 
system model in the plurality of control system models used to predict future behavior of the 
multiple actuator-sensor smart matter dynamic control system relative to a weight of the at least 
one other model". The specification does not describe how a model is identified as more 
successful than other models. There is no support for increasing the weight of at least one 
more-successful control system model in the plurality of control system models used to predict 
future behavior of the multiple actuator-sensor smart matter dynamic control system relative to a 
weight of the at least one other model". Specification Pages 9-10, Para 0034 describes how new 
weights are computed to various models using a formula based on the prediction errors of 
individual models and the noise variance; it does not state how weight of at least one more- 
successful control system model in the plurality of control system models is increased relative to 
a weight of the at least one other model. 

It is not clear as to what is done with the weights computed. The specification does not 
describe anywhere how the weights are used in the dynamic control process or in predicting the 
future performance or behavior of the system or the dynamic control system. 
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Claim 1 states in part, "A method for dynamic control of a multiple actuator-sensor 
smart matter dynamic control system" and "using the at least one more-successful control 
system model with the increased weight to control the multiple actuator-sensor smart matter 
dynamic control system". This appears to be incorrect. Specification, Page 7, Para 0028 states 
"a controller to control complex dynamical systems has an appropriate model of the system 
and the effects of various control inputs on the dynamical system". Specification Page 8, Para 
0030 states, "a number of models are allowed to jointly attempt to predict and/or control the 
future behavior of the dynamic system". 

Claim 1 states in part, "using the at least one more-successful control system model with 
the increased weight to control the multiple actuator-sensor smart matter dynamic control 
system". Does this mean that that there are control system models whose weights will be 
decreased? What do you do with those models? Do you simply not use those models any more 
for controlling or predicting? Specification Pages 9-10, Para 0034 describes how new weights 
are computed to various models using a formula based on the prediction errors of individual 
models and the noise variance; it appears that all models are then used for predicting or 
controlling using the new weights. 

5.2 Claim 9 states in part, "means for predicting a future behavior of a multiple 
actuator-sensor smart matter dynamic control system using a plurality of control system models; 
means for determining at least one control system model which is more successful than other 
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models in the plurality of models in predicting future behavior of the multiple actuator-sensor 
smart matter dynamic control system; means for increasing the weight of the at least one more 
successful control system model in the plurality of control system models used to predict future 
behavior of the multiple actuator-sensor smart matter dynamic control system". It appears that it 
should be "predicting the future performance of the dynamic system", as explained in Paragraph 
5.1 above. 

It appears that "predicting the future behavior of the dynamic control system using a 
plurality of control system models" is incorrect. Typically control system models are used to 
generate control signals based on measured state variables of the system and the preset target 
values for the parameters of the system being controlled. The control system models do not have 
the capability to predict the behavior of the system. Separate prediction models or process 
models are used to which the control signals are input; the prediction models or process models 
model the dynamics of the system and compute the response of the system for the input control 
signals and provide the state of the system after some time interval. The state variables are used 
to compute the performance or behavior of the system. 

Claim 9, states in part, "increasing a weight of the at least one more-successful control 
system model in the plurality of control system models used to predict future behavior of the 
multiple actuator-sensor smart matter dynamic control system relative to a weight of the at least 
one other model". The specification does not describe how a model is identified as more 
successful than other models. There is no support for "increasing the weight of at least one 
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more-successful control system model in the plurality of control system models used to predict 
future behavior of the multiple actuator-sensor smart matter dynamic control system relative to a 
weight of the at least one other model" as explained in Paragraph 5,1 above. 

It is not clear as to what is done with the weights computed. The specification does not 
describe anywhere how the weights are used in the dynamic control process or in predicting the 
future performance or behavior of the system or the dynamic control system. 

Claim 9 states in part, "means for using the at least one more-successful control system 
model with the increased weight to control the multiple actuator-sensor smart matter dynamic 
control system". This appears to be incorrect. Specification, Page 7, Para 0028 states "a 
controller to control complex dynamical systems has an appropriate model of the system and 
the effects of various control inputs on the dynamical system". Specification Page 8, Para 0030 
states, "a number of models are allowed to jointly attempt to predict and/or control the future 
behavior of the dynamic system". 

Claim 9 states in part, "means for using the at least one more-successful control system 
model with the increased weight to control the multiple actuator-sensor smart matter dynamic 
control system". Does this mean that that there are control system models whose weights will be 
decreased? What do you do with those models? Do you simply not use those models any more 
for controlling or predicting? Specification Pages 9-10, Para 0034 describes how new weights 
are computed to various models using a formula based on the prediction errors of individual 
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models and the noise variance; it appears that all models are then used for predicting or 
controlling using the new weights. 

5.3 Claim 14 has the limitations based on similar limitations in claim 1 and 9. Therefore, 
claim 14 is rejected based on the same reasoning as explained in Paragraphs 5.1 and 5.2 above. 

5.4 claim 4 states, "each model is used to predict, at a current time t, a future state of the 
multiple actuator-sensor smart matter dynamic control system at a later time (t+At): 

Xj (t + At; x(t), u(t)), 

where x(t) is a state of a multiple actuator-sensor smart matter dynamic control system at 
time t, Xj (t + At) is a state of a multiple actuator-sensor smart matter dynamic control 
system at time t + At estimated by the i th model, and u(t) is a control input at time t". This 
appears to be incorrect. Specification, Page 9, Para 0032 states, "given the current state of the 
system x(t), where x is a vector, and the control input u(t), where u is also a vector, each model i 
attempts to predict the future state of the system Xj (t + At; x(t), u(t)) at the end of the time 
interval At". Therefore it is the state of the system that is predicted and not the state of the 
dynamic control system. 

5.5 Claims 12 and 17 have similar language as in claim 4, referring to the state of the 
dynamic control system being predicted using the state of the dynamic control system and 
therefore are rejected based on the same reasoning as described in Paragraph 5.4 above. 
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Claims rejected but not specifically addressed are rejected based on their dependency on 
rejected claims. 

Claim Rejections - 35 USC §112 

6. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and 
distinctly claiming the subject matter which the applicant regards as his invention. 

7. Claims 1-18 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

Claims 1, 9 and 14 state in part, "determining at least one control system model which is 
more successful than at least one other model of the plurality of models", "increasing a weight 
of the at least one more-successful control system model in the plurality of control system 
models" and "using the at least one more-successful control system model with the increased 
weight". The term "more successful" is vague and indefinite. It is not clear as to what the 
applicants meant by saying "more successful model". The specification does not describe 
anywhere how the success of the model is specified and measured or computed. 

Claims rejected but not specifically addressed are rejected based on their dependency on 
rejected claims. 
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8. Claims 3-5 and 7 are rejected under 35 U.S.C. § 1 12, second paragraph, as being 
incomplete for omitting essential steps, such omission amounting to a gap between the steps. 
See MPEP§ 2172.01. 

8.1 Claim 3 states, "using a plurality of control system models includes defining an investing 
fraction aj of a weight wj, of an i th model, where 0 < ai <1". It is not clear as to what is done with 
defining an investing fraction aj of a weight w; t Defining an investing fraction itself is of no use 
in predicting or controlling mentioned in claim 1 . It appears that something is done with the 
defined investing fraction; a step should be included in this claim which will state as to what is 
done with the defined investing fraction. 

8.2 Claim 7 states, "The method of claim 1, further including summing prediction error over 
a finite interval". It is not clear as to what is done with the summed prediction errors. A step 
should be included in this claim which will state as to what is done with the summed prediction 
error. 

Claims rejected but not specifically addressed are rejected based on their dependency on 
rejected claims. 

9. Claims 1 1-13, 16 and 18 are rejected under 35 U.S.C. § 1 12, second paragraph, as being 
incomplete for omitting essential structural cooperative elements, such omission amounting to a 
gap between the necessary structural connections. See MPEP § 2172.01. 
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9.1 Claim 1 1 states, "the means for predicting a further behavior defines an investing fraction 
aj of a weight w i5 of an i th model, where 0 < a; < 1". It is not clear as to what is done with 
defining an investing fraction aj of a weight Wi. Defining an investing fraction itself is of no use 
in predicting or controlling mentioned in claim 9. It appears that something is done with the 
defined investing fraction; an element should be included which will use the defined investing 
fraction. 

9.2 Claim 16 states, "the prediction circuit defines an investing fraction a\ of a weight Wj, of 
an i th model, where 0 < aj < 1". It is not clear as to what is done with defining an investing 
fraction aj of a weight Wi. Defining an investing fraction itself is of no use in predicting or 
controlling mentioned in claim 14. It appears that something is done with the defined investing 
fraction; an element should be included which will use the defined investing fraction. 

Claims rejected but not specifically addressed are rejected based on their dependency on 
rejected claims. 

Claim Interpretations 



10.1 In claims 1, 9 and 14: 
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"predicting future behavior of the multiple actuator-sensor smart matter dynamic control 
system using a plurality of control system models" has been interpreted as "predicting future 
behavior of dynamic system using a plurality of prediction models"; 

"determining at least one control system model which is more successful than at least one 
other model of the plurality of models in predicting the future behavior of the multiple 
actuator-sensor smart matter dynamic control system" has been interpreted as "determining at 
least one prediction model which has less prediction error than at least one other model of the 
plurality of models in predicting the future behavior of the dynamic system"; 

"increasing a weight of the at least one more-successful control system model in the 
plurality of control system models used to predict future behavior of the multiple actuator-sensor 
smart matter dynamic control system relative to a weight of the at least one other model" has 
been interpreted as "adjusting the weights prediction models in the plurality of prediction models 
used to predict future behavior of the dynamic system based on prediction error of the models 
and noise variance"; and 

"using the at least one more-successful control system model with the increased weight to 
control the multiple actuator-sensor smart matter dynamic control system" has been interpreted 
as "using the control system models with the adjusted weights to control the dynamic system". 

10.2 In claims 4, 12 and 17: 

"each model is used to predict, at a current time t, a future state of the multiple 
actuator-sensor smart matter dynamic control system at a later time (t+At): 

Xi (t + At; x(t), u(t)), 
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where x(t) is a state of a multiple actuator-sensor smart matter dynamic control system at 
time t, Xi (t + At) is a state of a multiple actuator-sensor smart matter dynamic control system at 
time t + At estimated by the i th model" has been interpreted as "each model is used to predict, at a 
current time t, a future state of the dynamic system at a later time (t+At): 
Xi (t + At; x(t), u(t)), 

where x(t) is a state of the dynamic system at time t, Xj (t + At) is a state of the dynamic system at 
time t + At estimated by the i th model". 

Claim Rejections - 35 USC §103 

1 1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 
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12. Claims 1, 6, 8, 9 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jacques (U.S. Patent Application 2003/0028266) in view of Raeth et al. (U.S. Patent 
Application 2003/0065409), and further in view of Phillips et al. (U.S. Patent 6,473,084) and 
Wojsznis et al. (U.S. Patent 6,577,908). 

12. 1 Jacques teaches tuning control parameters of vibration reduction and motion control 
systems for fabrication equipment and robotic systems. Specifically as per claim 14, Jacques 
teaches a dynamic controller of a multiple actuator-sensor smart matter dynamical control system 
(Page 1, Para 0001 and Para 0005; Page 2, Para 0010; Page 3, Para 0019 and Para 0020; Page 4, 
Para 0032). 

Jacques teaches a prediction circuit usable to predict a future behavior of the multiple 
actuator-sensor smart matter dynamic control system (Page 3, Para 0019, Para 0020 and Para 
0022; Page 2, Para 0010; Page 4, Para 0032). Jacques does not expressly teach using a plurality 
of control system models to predict a future behavior. Raeth et al. teaches using a plurality of 
control system models to predict a future behavior (Page 1, Para 0012), because that allows each 
prediction model to receive data from one of the sensors and predict the outputs for some future 
data sample (Page 1, Para 0012). It would have been obvious to one of ordinary skill in the art at 
the time of Applicants' invention to modify the controller of Jacques with the controller of 
Raeth et al. that included using a plurality of control system models to predict a future behavior. 
The artisan would have been motivated because that would allow each prediction model to 
receive data from one of the sensors and predict the outputs for some future data sample. 
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Jacques teaches a success determination circuit usable to determine at least one control 
system model (Page 3, Para 0020; Page 3, Para 0022). Jacques does not expressly teach a 
success determination circuit usable to determine at least one control system model which is 
more successful than at least one other model in the plurality of models in predicting the future 
behavior of the multiple actuator-sensor smart matter dynamic control system. Phillips et al. 
teaches a success determination circuit usable to determine at least one control system model 
which is more successful than at least one other model in the plurality of models in predicting the 
future behavior of the multiple actuator-sensor smart matter dynamic control system (CL5, L10- 
28; CL5, L35-47; CL7, L9-23; CL8, L3-5), because that allows ranking based on performance 
resulting in more meaningful ranking (C17, L15-17) and ranking based on relative accuracies in 
individual prediction events (CL8, L3-5). It would have been obvious to one of ordinary skill in 
the art at the time of Applicants' invention to modify the controller of Jacques with the 
controller of Phillips et al. that included a success determination circuit usable to determine at 
least one control system model which is more successful than at least one other model in the 
plurality of models in predicting the future behavior of the multiple actuator-sensor smart matter 
dynamic control system. The artisan would have been motivated because that would allow 
ranking based on performance resulting in more meaningful ranking and ranking based on 
relative accuracies in individual prediction events. 

Jacques does not expressly teach a weight increasing circuit usable to increase the 
weight of the at least one more successful control system model relative to the at least one other 
model. Phillips et al. teaches a weight increasing circuit usable to increase the weight of the at 
least one more successful control system model relative to the at least one other model (CL5 5 
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L41-42; CL1 1 , L46-52), because that allows more accurate predictions by using a weighted 
average of forecasts (CL6, L6-8; CL1 1, L46-52). It would have been obvious to one of ordinary 
skill in the art at the time of Applicants' invention to modify the controller of Jacques with the 
controller of Phillips et al. that included a weight increasing circuit usable to increase the weight 
of the at least one more successful control system model relative to the at least one other model. 
The artisan would have been motivated because that would allow more accurate predictions by 
using a weighted average of forecasts. 

Jacques teaches a dynamic controller of a multiple actuator-sensor smart matter 
dynamical control system (Page 1, Para 0001 and Para 0005; Page 2, Para 0010; Page 3, Para 
0019 and Para 0020; Page 4, Para 0032). Jacques does not expressly teach a controller that uses 
the at least the one more-successful control system models to control the multiple actuator-sensor 
smart matter dynamic control system. Wojsznis et al. teaches a controller that uses the at least 
the one more-successful control system models to control the multiple actuator-sensor smart 
matter dynamic control system (Abstract Ll-14; CL2, L13-18; CL3, L52-57; CL4, L48 to CL5, 
L2), because that allows attainment of adaptation with reduction in process excitation, shorter 
adaptation time, and simplicity in design (CL3, L31-34). It would have been obvious to one of 
ordinary skill in the art at the time of Applicants' invention to modify the controller of Jacques 
with the controller of Wojsznis et al. that included a controller that uses the at least the one 
more-successful control system models to control the multiple actuator-sensor smart matter 
dynamic control system. The artisan would have been motivated because that would allow 
attainment of adaptation with reduction in process excitation, shorter adaptation time, and 
simplicity in design. 
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12.2 As per Claims 1 and 9, these are rejected based on the same reasoning as Claim 14, supra. 
Claims 1 and 9 are a method claim and a dynamic controller with a means for claim reciting the 
same limitations as Claim 14, as taught throughout by Jacques, Raeth et al., Phillips et al. and 
Wojsznis et al. 

12.3 As per claims 6 and 8, Jacques, Raeth et al., Phillips et al. and Wojsznis et al. teach the 
method of claim 1. Jacques teaches repeating the predicting, determining and increasing steps 
within one or more selectable time periods (Fig. 1, Fig. 3 and Fig. 4); and the method of claim 1, 
comprising adding new models (Page 3, Para 0019 and Para 0020). 

13. Claims 2, 10 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jacques (U.S. Patent Application 2003/0028266) in view of Raeth et al. (U.S. Patent 
Application 2003/0065409), Phillips et al. (U.S. Patent 6,473,084) and Wojsznis et al. (U.S. 
Patent 6,577,908), and further in view of Spoerre et al. (U.S. Patent 5,602,761). 

13.1 As per claim 15, Jacques, Raeth et al., Phillips et al. and Wojsznis et al. teach the 
controller of claim 14. Jacques does not expressly teach that the plurality of control system 
models comprises N control system models. Raeth et al. teaches that the plurality of control 
system models comprises N control system models (Page 1, Para 0012), because that allows each 
prediction model to receive data from one of the sensors and predict the outputs for some future 
data sample (Page 1, Para 0012). It would have been obvious to one of ordinary skill in the art at 
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the time of Applicants' invention to modify the controller of Jacques with the controller of 
Raeth et al. that included the plurality of control system models comprising N control system 
models. The artisan would have been motivated because that would allow each prediction model 
to receive data from one of the sensors and predict the outputs for some future data sample. 

Jacques does not expressly teach that each of the N control system models is initially 
assigned a weight Wj. Phillips et al. teaches that each of the N control system models is initially 
assigned a weight Wj (CL5, L41-42; CL1 1, L46-52), because that allows more accurate 
predictions by using a weighted average of forecasts (CL6, L6-8; CL1 1, L46-52). It would have 
been obvious to one of ordinary skill in the art at the time of Applicants' invention to modify the 
controller of Jacques with the controller of Phillips et al. that included each of the N control 
system models being initially assigned a weight Wj. The artisan would have been motivated 
because that would allow more accurate predictions by using a weighted average of forecasts. 

Jacques does not expressly teach that initially assigned weight Wj are selected such that 
Ij=i N wj =1. Spoerre et al. teaches that initially assigned weight Wj are selected such that Sj=i N Wj 
=1 (CL9, LI 7-52; CL9, L40-43), because as per Phillips et al. that allows obtaining more 
accurate predictions using a weighted average of forecasts (CL6, L6-8; CL1 1, L46-52). It would 
have been obvious to one of ordinary skill in the art at the time of Applicants' invention to 
modify the controller of Jacques with the controller of Spoerre et al. that included initially 
assigned weight Wj being selected such that S i= =i N Wj =1 . The artisan would have been motivated 
because that would allow obtaining more accurate predictions using a weighted average of 
forecasts. 
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13.2 As per Claims 2 and 10, these are rejected based on the same reasoning as Claim 15, 
supra. Claims 2 and 10 are a method claim and a dynamic controller means for claim reciting 
the same limitations as Claim 15, as taught throughout by Jacques, Raeth et al., Phillips et aL, 
Wojsznis et aL and Spoerre et ah 

14. Claims 4, 12 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jacques (U.S. Patent Application 2003/0028266) in view of Raeth et al. (U.S. Patent 
Application 2003/0065409), Phillips et aL (U.S. Patent 6,473,084) and Wojsznis et aL (U.S. 
Patent 6,577,908), and further in view of Muravez (U.S. Patent Application 2004/0155142). 

14.1 As per claim 17, Jacques, Raeth et aL, Phillips et aL and Wojsznis et aL teach the 
controller of claim 14. Jacques does not expressly teach that each model is used to predict, at a 
current time t, a future state of the multiple actuator-sensor smart matter dynamic control system 
at a later time (t+At): Xi (t + At; x(t), u(t)), where x(t) is a state of a multiple actuator-sensor 
smart matter dynamic control system at time t, Xj (t + At) is a state of a multiple actuator-sensor 
smart matter dynamic control system at time t + At estimated by the i th model, and u(t) is a 
control input at time t. Muravez teaches that each model is used to predict, at a current time t, a 
future state of the multiple actuator-sensor smart matter dynamic control system at a later time 
(t+At): Xi (t + At; x(t), u(t)), where x(t) is a state of a multiple actuator-sensor smart matter 
dynamic control system at time t, x\ (t + At) is a state of a multiple actuator-sensor smart matter 
dynamic control system at time t+At estimated by the i th model, and u(t) is a control input at 
time t (Page 9, Para 0091), because that allows using the predicted future states to calculate 
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residual errors and variances and compute the weights of the models (Page 9, Para 0088 and 
0089). It would have been obvious to one of ordinary skill in the art at the time of Applicants' 
invention to modify the controller of Jacques with the controller of Muravez that included each 
model being used to predict, at a current time t, a future state of the multiple actuator-sensor 
smart matter dynamic control system at a later time (t+At): Xj (t + At; x(t), u(t)) ? where x(t) was a 
state of a multiple actuator-sensor smart matter dynamic control system at time t, x\ (t + At) was 
a state of a multiple actuator-sensor smart matter dynamic control system at time t + At estimated 
by the i th model, and u(t) was a control input at time t. The artisan would have been motivated 
because that would allow using the predicted future states to calculate residual errors and 
variances and compute the weights of the models. 

14.2 As per Claims 4 and 12, these are rejected based on the same reasoning as Claim 17, 
supra. Claims 4 and 12 are a method claim and a dynamic controller means for claim reciting 
the same limitations as Claim 17, as taught throughout by Jacques, Raeth et al., Phillips et al., 
Wojsznis et al. and Muravez. 

Response to Arguments 

15. Applicant's arguments filed on June 27, 2005 have been fully considered. The arguments 
with respect to 103 (a) rejections are persuasive. In addition claim rejections under 35 USC 1 12 
First paragraph and Second Paragraph are included in this office action. 
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15.1 As per the applicants' argument that "Jacques discloses using a model to estimate the 
behavior of an apparatus, and using the estimated result to control the behavior of the apparatus; 
the purpose for estimating the behavior of the apparatus is to use the estimated result to control 
the behavior of the apparatus; Phillips is directed to prediction used in forecasting contests; 
Phillips discloses giving more weight to clustered predictions that have historically better 
prediction accuracies; however, the weights are merely used in forecasting; the weights are not 
provided for controlling the outcome of the event; Phillips is not directed to controlling the 
behavior of an apparatus; one of ordinary skill in the art would not have been motivated to 
combine Phillips with Jacques because in the Jacques system, which controls behavior, there is 
simply no need for or benefit to be gained from, predicting behavior as per Phillips", the 
examiner has used a new reference Wojsznis et al. 

Wojsznis et al. teaches a controller that uses the at least the one more-successful control 
system models to control the multiple actuator-sensor smart matter dynamic control system; 
Wojsznis et al. teaches a controller with a set of models that uses a weighted sum of the models; 
each model in the set generates a prediction of the process output and the corresponding weight 
is adjusted automatically as a function of prediction error (Abstract Ll-14; CL2, L13-18; CL3, 
L52-57; CL4, L48 to CL5, L2). 

15.2 As per the applicants' argument that "Jacques, Raeth and Phillips, even if combined, do 
not disclose or suggest predicting future behavior of a multiple actuator-sensor smart matter 
dynamic control system using a plurality of control system models, and using at least one more 
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successful control system model with an increased weight to control the multiple actuator-sensor 
smart matter dynamic control system, as recited in claim 1, and similarly recited in claims 9 and 
14", the examiner respectfully disagrees. 

Raeth et al. teaches using a plurality of control system models to predict a future 
behavior (Page 1, Para 0012), because that allows each prediction model to receive data from 
one of the sensors and predict the outputs for some future data sample (Page 1, Para 0012). 

Phillips et aL teaches a weight increasing circuit usable to increase the weight of the at 
least one more successful control system model relative to the at least one other model (CL5, 
L41-42; CL1 1, L46-52), because that allows more accurate predictions by using a weighted 
average of forecasts (CL6, L6-8; CL11, L46-52). 

Wojsznis et ai. teaches a controller that uses the at least the one more-successful control 
system models to control the multiple actuator-sensor smart matter dynamic control system; and 
a controller with a set of models that uses a weighted sum of the models; each model in the set 
generates a prediction of the process output and the corresponding weight is adjusted 
automatically as a function of prediction error (Abstract Ll-14; CL2, L13-18; CL3, L52-57; 
CL4, L48 to CL5, L2), because that allows attainment of adaptation with reduction in process 
excitation, shorter adaptation time, and simplicity in design (CL3, L31-34). 

15.3 As per the applicants' argument that "Phillips does not disclose or suggest giving more 
weight to more-accurate clustered predictions for controlling the behavior or the event; the 
alleged combination of Jacques and Phillips, at most, would only disclose using increased weight 
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of a model in predicting he behavior of an apparatus; such an alleged combination would not 
disclose or suggest increasing weight to a model in controlling the behavior of the apparatus; 
therefore, even if combined, Jacques and Phillips would not have resulted in predicting future 
behavior of a multiple actuator-sensor smart matter dynamic control system using a plurality of 
control system models, and using at least one more-successful control system model with the 
increased weight to control the multiple actuator sensor smart matter dynamic control system, as 
recited in claim 1, and similarly recited in claims 9 and 14", the examiner has used Phillips et al. 
with Wojsznis et al. which teach these limitations as described in Paragraph 15.2 above. 



15.4 As per the applicants' argument that "Spoerre does not disclose or suggest predicting 
future behavior of a multiple actuator sensor smart matter dynamic control system using a 
plurality of control system models, and using at least one more successful control system model 
with increased weight to control the multiple actuator-sensor smart matter dynamic control 
system, as recited in claim 1, and similarly recited in claims 9 and 14", the examiner has used 
Phillips et al. with Wojsznis et al. which teach these limitations as described in Paragraph 15.2 
above. 

Conclusion 



1 6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dr. Kandasamy Thangavelu whose telephone number is 
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571-272-3717. The examiner can normally be reached on Monday through Friday from 
8:00 AM to 5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Leo Picard, can be reached on 571-272-3749. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to TC 2100 Group receptionist: 571-272-2100. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




K. Thangavelu 
Art Unit 2123 
September 14, 2005 



